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This report is submitted i n  th ree  volumes t o  the  Uational Aero- 
naut ics  and Space Administration, Marshall Space F l ight  Center, 
i n  p a r t i a l  fu l f i l lment  of t he  requirements of Contract NASS- 
29622. 

The objec t ive  of t h i s  contractual  e f f o r t  has been t o  def ine  per- 
formance requirements, preliminary designs , and development 
program plans f o r  an airborne recovery system for t h e  Space 
Shut t le  Solid Rocket Booster, with minimum t o t a l  program cos t s  
being t h e  primary se l ec t ion  c r i t e r i o n .  

Volme I, e n t i t l e d  Technica? Report, space shuttle Solid Rocket 
Booster Recovery System Definition, contains  the  results of a l l  
analyses performed during t h e  study term t o  def ine the  performance 
requirements, preliminary designs,  and development program plans 
f o r  t he  SRB Recovery Subsystem. 

Volumes I1 and 111 contain user 's  i n s t ruc t ions  fo r  two computer 
programs developed i n  support of t he  contract  t echnica l  s tud ies .  
Volume I1 is e n t i t l e d  Sol id  Rocket Booster Water Impact Mcnte 
Cart0 Computer Fmgrm and Volme I11 is e n t i t l e d  s o l i d  Rocket 
Booster Water Impact Loads Computer Fm;m. 
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This user ' s  manual descr ibes  the  FORTRAN IV computer program 
developed t o  compute the  t o t a l  v e r t i c a l  load, normal concentrated 
pressure loqds, and the  center of pressure of t yp ica l  SRB water 
impact slapdown pressure '  d i s t r i b u t i o n s  specif  l ed  In  t h e  basel ine 
configuration, Preliminary Water Impact Loads for the Space 
shuttle S o l i d  Rocket Booster (SRB), dated 11 Apri l ,  1973. 

The program prepares the  concentrated pressure load information 
i n  punched card format s u i t a b l e  for input t o  the  STAGS computer 
program. In  addi t ion,  t he  program prepares f o r  STAGS input t he  
i n e r t i a  react ing loads t o  t h e  slapdown pressure d i s t r ibu t ions .  
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The program is  designed t o  p'repare point  load cards  that are 
representat ive of an a r b i t r a r y  SRB water impact slapdown pres- 
sure  d i s t r ibu t ion .  
pa t ib l e  f o r  use i n  the STAGS s h e l l  ana lys i s  program. 

The punched load cards  are i n  a format com- 

The program w i l l  compute i n  a s ing le  run the  loads f o r  an un- 
l imited quant i ty  of slapdown pressure d i s t r i b u t i o n s  on any s i z e  
vehicle.  

The program u t i l i z e s  as p a r t  of its input mesh de f in i t i on  cards 
iden t i ca l  t o  those required f o r  STAGS input.  
generates f o r  an a r b i t r a r y  mesh t h e  n o m 1  point  loads repre- 
sen ta t ive  of t he  slapdown pressure d i s t r ibu t ion .  
t he  t o t a l  v e r t i c a l  load a i d  its center  of pressure (relative t o  
the  i n i t i a l  vehic le  s t a t i o n )  on t he  vehic le  are calculated.  

The program then 

In addi t ion ,  

The i n e r t i a  reac t ing  loads are calculated so as  t o  balance t h e  
t o t a l  v e r t i c a l  pressure load a t  each incremental vehic le  s t a t i o n .  
The net  normal and tangent ia l  load components are then computed 
f o r  each mesh point  i n  a format compatible for use i n  the  STAGS 
computer program. 

There are e s s e n t i a l l y  16 s teps  required t o  obta in  a set of loads 
f o r  each t i m e  point o r  slapdown pressure d i s t r ibu t ion .  
are: 

These 

1) readii-g da ta  poin ts  required t o  descr ibe the  normalized 
pressure and wetted angle curves; 

2) reading data  t o  descriDe each time point and vehic le  parameter; 

3) dimensionalizing pressure versus vehicle  s t a t i o n  curve; 

4) ca lcu la t ion  o r  reading of X-coordinate da ta ;  

' ca lcu la t ion  o r  reading of Y-coordinate da t a ;  

6) ca lcu la t ion  of incrementa i n  vei:lcle length,  pressure,  and 
wetted angle da ta ;  

7)  ca lcu la t ion  of maximum pressure and wetted angle  for  each X- 
coordinate i n  mesh; 
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8) ca lcu la t ion  of average peak running load f o r  each X-coordinate 
i n  mesh; 

13) 

ca lcu la t ion  of average wetted angle  f o r  each X-coordinate i n  
mesh: 

ca lcu la t ion  of incremental values  f o r  t he  two nc idimensional 
r a d i a l  pressure d i s t r i b u t i o n  curves; 

ca lcu la t ion  of wetted surf ace r a t i o ,  pressure rat i o ,  and 
value of r a d i a l  pressure loading at each mesh poin t ;  

ca lcu la t ion  of equivalent normal pressure load and its ver- 
t i c a l  component a t  each mesh point  and t h e  t o t a l  vertical 
pressure load f o r  each incremental longi tudina l  s t a t i o n ;  

ca lcu la t ion  of v e r t i c a l  i n e r t i a  load and its normal and 
t angen t i a l  component a t  each mesh point and t h e  t o t a l  ver- 
t i c a l  i n e r t i a  load (equal and opposi te  t o  t h e  t o t a l  v e r t i c a l  
pressure lobd) f o r  each incremental longi tudina l  s t a t ion ;  

ca lcu la t ion  of net  normal and tangent ia l  load components at 
each mesh point ;  

ca lcu la t ion  of t o t a l  v e r t i c a l  pressure load,  i ts  center  of 
pressure,  and any unbalance between the  t o t a l  v e r t i c a l  
pressure and i n e r t i a  load; 

punched or wri t ten  output of t h e  ne t  normal and tangent ia l  
load components f o r  each mesh point.  

2 



2.0 GENERAL NOTES 

A port ion of t he  program nomenclature is  i l l u s t r a t e d  i n  Figures 
2-1 and 2-2. 
t i v e  i n  value,  and t h e  vehic le  laode1 coordinate  system t o  ba as 
noted i n  Figure 2-2. 

The program assumes col lapse  preesures t o  be posi- 

Since t h e  program uses  a l i n e a r  i n t eg ra t ion  scheme, t h e  accuracy 
i n  the  loads d a t a  w i l l  genera l ly  be a funct ion of t h e  mesh densi ty .  
(Loads general ly  are more accura te  f o r  a denser mesh.) Also, t o  
f u r t h e r  improve t h e  accuracy. t h e  normalized da ta  po in t s  used t o  
descr ibe t h e  kee l  pressure and wetted angle  curves should have 
t h e  same vehic le  s t a t i o n  or X-coordinate as a mesh point .  
addi t ion,  t h e  LA-LP option code al lows e i t h e r  a tapered or stepped 
shaped wetted angle  and kee l  pressure  d i s t r i b u t i o n  curve t o  be 
used. 

IG 

(See Example Problems 1 and 2.) 

The program w i l l  use  up t o  two normalized r a d i a l  pressure d i s t r i -  
:,&ion curves. 
less than 90 deg, and Curve 2 should be used I f  t h e  wetted angles 
are equal t o  90 deg. 

Curve 1 should be used i f  t h e  wetted angles  are 

Depending upon t h e  spec i f ied  va lue  of KO, t h e  program w i l l  then 
calculate only t h e  noma1 pressure  loads,  t h e  n e t  pressure and 
uniform i n e r t i a  r e l i e f  loads,  o r  t h e  normal pressure loads and 
t h e  reac t ing  s t r a p  normal bearing loads.  

3 



E 

1.0- 

0.5- 

0 1 I :: 

CPR, CURVE 2 (WA - 90') 

0 0.2 0.4 0.6 0.8 1.0 
WSR 

CPR, CURVE 2 (WA - 9 100) 

0.2 

0 0.2 0.4 0.6 0.8 1.0 
WSR 

4 



D4 

i 

n I 

E w B 

i 

5 



As bas ic  input da ta  f o r  each pressure d i s t r i b i t i o n  or time poin t ,  
t h e  following da ta  cards are required. 

Fo;- Each Rm 

1) Total number of cAme po in ts  o r  pressure d i s t r i b u t i o n s  
(REQUIRED 1 ; 

For Each Time Point 

Number of da ta  poin ts  (20 max) required t o  properly def ine  
t h e  normalized kee l  slapdown pressure d i s t r i b u t i o n  and 
wetted angle curves as a function of t h e  normalized veh ic l e  
s t a t i o n ,  and t h e  number of da ta  poin ts  (20 max) required t o  
def ine  t h e  two normalized r a d i a l  slapdown pressure d i s t r i -  
bution curves (RFQUIRED) ; 

Maximum kee l  pressure and wetted angle versus X-staLion 
curve da t a  (REQUIRED); 

Radial pressure r a t i o  versus wetted sur face  r a t i o  curve da ta  
(REQUIRED) ; 

Value of maximum slapdown pressure,  number of t i m e  po in t s ,  
v e r t i c a l  and hor izonta l  ve loc i ty ,  vehic le  rad ius  and length ,  
and t o t a l  angle used i n  STAGS model (REQUIRED); 

Number of rows (100 max) and columns (37 m x )  i n  mesh 
(REQUIRED) ; 

X-courdinate cards (OPTIONAL) ; 

X-segment card (OPTIONAL) ; 

X-segment l.:,r,dths def i n i t i o n  cards  (OPTIONAL) ; 

X-segment spacing d e f i n i t i o n  cards  (OPTIONAL) ; 

10) Y-coordinate cards (OPTIONAL) i 

11) Y-segment card (OPTIONAL) ; 

12) Y-segment lengths def i n i i i o n  cards (OPTIONAL) ; 

13) Y-segment spacing d e f i n i t i o n  cards (OPTIONAL) 

6 



3.1 INSTRUCTIONS FOR CODING CARDS 

6 10 

NCDP 
(20 max) 

1) Control card 
Format (FlO. 5) 

11 15 16 20 21 25 

LA LP KO 

F g r  Each Time Point 

1) Control card f o r  slapdown pressure and wetted angle  curves 
and type of punched output desired.  
Format ( 5  15) 

LA - code fo r  shape of wetted angle  curve 
0 - tspered loading 

. 1 = stepped loading 

LP = code f o r  shape of pressure curve 
0 - tapered loadiag 
1 - stepped loading 

KD = code f o r  punched loads output 
0 = normal pressure loads only 
1 - net pressure and uniform i n e r t i a  r e l i e f  
2 - normal pressure and s t r a p  bearing loads 

loads 

2) Keel pressure and w e t t e d  angle versus X-station curve da t a  
Format (6 F10.5) 

10 

cCN 1’ VSD 

11 20 21 30 31 40 41 50 

WA I PN I VSD I WA 51 PN 601 
*CCN stands fo r  card colunm number 
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3) 

CCN 1 10 11 20 21 30 31 40 

WSR HPR CPR WSR 

41 50 51 60 

HPR CPR 

4) Pressure, time point, veloc i ty ,  and vehicle data 
Format (8 F10.5) 

10 11 20 21 30 31 40 

CCN I1s)Lu T W Hv 

41 50 51 60 61 70 

R VL THETA 

71 ANGLE br I 
CCN 

5 )  Control card defining mesh size 
Format (2 15 ) 

I 5 6 10 

NR Nc 
(100 max) (37 max) 

6) X-coordinate data 
Format (8ElO. 6) 

CCN 40 

71 XCORD 8o I 
7)  Control card for X-eegmente 

Format (IS) 

CCN 1 5  

NNX 

41 50 51 70 

XCOPD 1 XCO; I 6:CORD 
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8)  X-segment length data 
Format (SUO. 6) 

10 11 20 21 30 31 40 41 50 51 60 61 

ccNllsEGLx I SEGLX I s m x  I SEGLX I SEGLX I SEGLX I SL:l 

9 )  X-segment spacing data 
Format (1 6 15 1 

10 11 

I'NSEG; I 6NSEGX 1 NSEGYI 

10) Y-coordinate data 
Format (SElO. 6) 

50 51 

11) Control card for Y-segments 
Format (15) 

5 c c * I 1  
12) Y-segment length data 

Format (8ElO. 6)  

9 
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The following sample problems are given t o  i l l u s t r a t e  t h e  input 
and output of t h e  water inpact loads program. 

4.1 SAMPLE PROBLEM 1 

The problem was designed t o  show t h e  input and p a r t i a l  output f o r  
a kee l  slapdown pressure d i s t r i b o t i o n  typical of those shown i n  
t h e  base l ine  water impact l oads  document (4/11/73). The normal- 
ized pressure and wetted angle cumes  ate shown i n  Figures 4-1 
a d  4-2. 

4.2 SAMPLE PROBLEM 2 

The problem was chosen t o  i l l u s t r a t e  t h e  Input and partCal output 
f o r  a kee l  slapdown pressure d i g t r i b u t i o n  l i k e  t h a t  simulated on 
t h e  120-in. diameter test specimm. The normalized p res su re  and 
wetted angle  curves are shown i n  Figures  4-3 and 4-4. 

4 . 3  PROGRAM LISTING 

A complete l i s t i n g  of t h e  FORTRAN IV program is given t o  a i d  i n  
i l l u s t r a t i n g  t h e  i n t e g r a t i o n  s t e p s  used t o  ob ta in  a set of loads.  

:'r .4 THREE SUPPLEMENTAL PROBLEMS 

Three supplemental problems were also run t o  generate  t h e  punched 
load cards  r ep resen ta t ive  of a slapdown pressure d i s t r i b u t i o n  of 
t h e  Bame general  shape as that simulated oil t h e  120-in. diameter 
t es t  specimen. 
those in Sample Problem 2 and t h e  l o c a t i o n  of t h e  d i s t r i b u t i o n  
was varied.  
l i s t i n g  of t h e  normal concentrated pressure loads f o r  each eupple- 
mental problem, see page 66.) 
s u i t a b l e  f o r  use i n  t h e  90-deg STAGS model of t h e  120-in, diameter 
s t a t i c  tes t  specimen. In  addi t ion,  t h e  t o t a l  v e r t i c a l  pressure 
load and i t a  cen te r  of pressure are punched as a card f o r  each 
d i s t r i b u t i o n .  

lbwever, t h e  peak pressures  were reduced from 

(See l i s t t n g  of input  d a t a  cards  on page 65 .  For a 

The punched cards  are i n  a format 
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NCDP = 6 
THETA = 180 
NC = 19 
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1.0 

0.8 

0.6 

3 

E 
3 
B 

Pi 0.4 

0.2 

a 

NCDP = 10 
THETA = 90 
NC = 19 
CPR = 0 

I I I I 
0.2 0.4 0.6 0.8 * 1.0 

WSR 
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LISTING OF INPUT MU CARDS FOR ExAHpLg P R O W  1 AND 2 

2.0 
1 0  c 
0 .O 
3.52113 
3*0P38? 
5.0 
7 .  0 
0.0 
0.4 
0.4 

70.0 
72 19 
3 10 
0.0 
6.96OQi 
0.0 
0 022222 
0.44444 
8066EE6 
0 . 38 888 

19 1 4  
4S.3 

0 1  
0.0 

30 .0  
58.9 
90.0 
98.0 

1.0 
0.45 
0.06 
1.0 

I t  
u. 0 
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LISTING OF bAltH IMPACT LOAOS PHUGHAM 

1 
2 
3 
4 

c 5  
C 6  
C t  
C 8  
c 9  
c 10 
c 11 
c 12 
C 13 
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C OYA 
C DWSR 
c ox 
6 OY 
c HC 
C HPR 
c HV 
C KO 
C L A  
c LP 
C NC 
c NCDP 
C NLDP 
C NNX 
C N h l  
C NU 
C NSEGX 
C NS€GY 
c PCR 
c P I  
c PL 
C PMAX 
C PN 
C H  
c HEACT 
c HL 
C SEGLX 
C SEGLY 
C STRAP 
c S T V I L  
c S T V L  
C STVLXC 
c S Z T V L  
C T  
C THETA 
c TL 
C TNT 
C T V I L  
c T V L  
c TVLXC 
c U8 
c V I L  
c V L  
c VSD 
c vu 
C YA 
C WSR 
C XCORO 
C XF'N 
C XYA 
c Y C W O  

INCREMENTAL wkTTtl) AkGLE 
INCHEHENTAL U f T T t U  SUt4FACE H A T 1 0  
INCHEMEhTAL D I S T A N C k  ALUM6 A COOHOlN4Tt 
INCHEMELTAL DISTAFtCC ALONG Y COOMUINATE 
POWTION OF V E n I C L t  CIWCUHF€H€NCE 
R A D I A L  PRESSUKE D I S T P ~ I ~ U T I O N  CUWbk 1 (rETTL[r 4FtCiLt L k S S  3 0 )  
HOWIZONTAL V € L O C I I  Y 
CODE FOR OESIIitO OUTPUT (0111 OW 2 )  
CODE FUR SHAPL O f  PHESSUWC LUHVL ( U  OH 1) 
CODE FOH SHAPL OF UtTTkD A N b L E  CUHVE ( 0  OR A )  
lvUWBtR OF COLUWNS ALONG Y C 6 O H D I l u A l t l  O I G k C T I O N  
NUMBER OF C I R C U M C W k N T I A L  D A T A  POINTS FOR P n t S S U R L  
NUU6ER UF L O N O I T U U I h A L  UATA POINTS FOK K t E L  PW€SSUWE 
NUMYER OF SEGMENTS I N  X U I H t ( ; T I O h  U l T H  CONSTANT SPACINb 
NUMbEH OF SEGMLNTS IN Y U I H t C T I O N  W I T H  CUtdSTANT SPACING 
NUUtlEW OF ROWS ALONLi 1 COOKDINATE O I R t C T I O N  
EJUMbtLH OF MESH SPACkS UIfHIN SEGMENT X 
NUMYEH UF MESH S).ACE;S aITHIN SEGHkhT Y 
PRESSURS R A T I O  OF YCORO I N  MESH A T  A L O N G I T U D I N A L  STATION 
P I  
PRFSSURE A T  YCOWO Ik M€Sk 
MAXIMUM PflESSUWt: 
N O R M A L I Z E 0  PRtSSUHk A T  A VCWICLE S T A T I O N  
V E H I C L E  H A O I U S  
UNIFOMM STRAP t)EAKIFtr i  LOAD A T  A L O N G I T U D I N A L  S T A T I O N  
AVEWAGE PECK RUNhING L O A 3  AT A L O N t + I T U U I N A L  STATION 
LENGTH OF StGMENT IN A D l H E C T I O N  
4NGLE OF SEGMthT iN Y D l k t t i C T I O N  

TOTAL V L H T I C A L  IhtdTIA LOAD ON V P H I C L L  
H A L F  O f  TOTAL V k k T I C b t L  PRCSSUWS; LOAD ON V E H I C L t  
1OTAL F I R S T  MOkCNT OF V k k T I C A L  P W S S U W E  LOAD ON VkMXCLE 
TOTAL V E R T I C A L  L U A U  ON V t H l C L E  DUE TO PRkSSUHE 
TIME POINT NUNbtk 
I N C L U S I V E  ANGLk Ub€O I N  U E H I C L E  MODEL (YO OR 180) 
TOTAL I( LENGTH 
TOTAL NUMBER Of TI*E POINTS 

TOTAL V E R T I C A L  PRESSUH€ L O A 0  A T  A V t l H I C L E  S T A T I O N  
FIRST MOMENT OF TOTAL V L H T I C A L  PHtSSU&E L O A D  A T  A STATION 
UNBALANCC BETWEEN PKYSSUHE AND INtHTIA L O A D I N G  
V E R T I C A L  I N k R T I A  LOAD 4 1  A MkSH POINT 
V E H I C L E  LENGTH 
N O N ~ D I M E h S I O N A L  v t H I C L €  b f A T I O N  IN O I A M t T E R S  
V E R T I C A L  V E L O C I T Y  

@ETTED SURFACE M A T 1 0  
X-COORDINAT€ UF MESH POINT 
WAX PHESSUHE AT A HOU I N  MESH 
AVENA= YETTW ANGLE A T  A HOY IN nesn 
Y-COORDINATE OF WtSH POINT 

STRAP TENSION LOAU A T  A LONGITUOINAL S T A T I O N  

TOTIL VERTICAL I N t w u  LOAD A T  A vEn1cu STATION 

~ ~ E T T L O  A N ~ L E  A T  A vtnxcLt STATION 
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(io TO 120 
C REAIJING OF Y COOHUfYATtS l f  SPACIlrG I S  VAHlAYLE 

63 NCs-NC 
HLAD(2r4 )  ( Y C O t t I J ( l ) t l = l r N C )  
bo TO 120 

C CALCULATION OF Y COOHUlMATtS I f  SPACIhG IS CONSTANT *ITH(IN LACH 
C SE(iMENT dUT V A k I € S  FHOM SEUMENf TO SfWtNT 

64 RFAD(2r1)NNY 
REAO(Z*4 )  (StGLY (1)rlslrNNY) 
READ (29 1 ) (NStGY ( 1) 9 It1 9rJluY) 
NCs1 
DO 110 IS leNNY 
DC (1  ) SSLGLY ( 1) INSEGY ( 1  ) 

110 NC=NC+NSCGY[I) 
J= 1 
TC=StGLY (.I) 
DU 120 I f l r N C  
I f ( I m E O . 1 )  60 TO 115 

J+J+~  
TC=TC+SEGLY l J) 
GO TO 125 

GO T O  120 

125 fF(YCOWD(I-l).LTmTC) bO TO 13U 

1 3 0  VCOHD(I)=YCORD(I~l)+IJC~~) 

115 YCORD(1)fO. 
120 COhTINUE 

*HI f t  t 3 9 1 1 NW 9 YC 
N=NLOP-1 

C 

C CALCULATION of INCREWENfAL VSD v PN 9 YA 

141 

142 

1*3 
1 47 
A44 

146 

1 4 8  
140 

C 
C 
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O e 4 i 4 4 4  
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25.0 

1 1  
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60.0 
1 e 0  
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u.5 
0 1 7365 
1.0 

I 1  
15.0 

0.0 
1.0 
0 e93969 
0 e7660+ 
0 e 5  
0e173bS 
2.0 

I 1  
0.0 

60.0 
1.0 
0.93969 
0*7660* 
0.5 
0.11365 
3.0 

0 
0.0 
Oe1777a 
0.0 
0.0 
0.0 
0.0 
0.0 

60.0 

0 
1 .O 
0.0 
0.0 
0.0 
0 -0  
0.0 
0.0 

60.0 

0 
0.0 
0.17771) 
0.0 
0.0 
0.0 
0.0 
0.0 

6 0 - 0  

3.47915 

0.11111 
0 033333 
0.55555 
0.77777 
1.C 

b0.0 

3 e479 16 

0.i1111 
0 33333 
0 55555 
0 77177 
1.0 

60.9 

1.73958 
6 9'5834 
0.11111 
0.39333 
0.55555 
Oo77777 
1.U 

60.0 

15.0 1.0 

60.0 0.17718 

009848I 0.0 
OoU6603 0.0 
0.6427'9 0.0 
Be34202 0.0 
0.0 0.0 

60.0 835 . 3 90.0 

15.0 1.0 
0.0 0.0 
0.98481 0.0 
0.66603 0.0 
0.64279 0.0 
0.34202 0.0 
U.0 0.0 

60.0 635.0 90.9 
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11 1 1 
11 z 1 
11 3 1 
11 4 1 
11 5 1 
LL 1 1 
12 z 1 
12 3 1 
I. 4 1  
1L 5 1 
13 1 1 
13 i? 1 
13 3 1 
13 4 1 
13 5 1 
13 6' 1 
16 1 1 
14 2 1 
14 3 1 
14 4 1 
14 5 1 
14 6 I 
14 7 1 
15 1 1 
1s 2 1 
15 3 1 
15 4 1 
IS 5 1 
1s 6 1 
15 7 1 
15 c) 1 
16 1 1 
la 2 1 
16 3 1 
10 4 1 
16 5 1 
16 6 1 
16 7 A 
16 8 1 
16 9 1 
17 1 1 
17 2 1 
17 3 1 
17 4 1 
17 5 1 
17 6 1 
17 7 1 
17 8 1 
17 9 1 
17 10 1 
18 1 1 
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1u L I 
le 3 A 
A0 4 1 
18 5 A 

la 7 A 
18 t )  1 
It) 3 1 
1u 10 A 
IC) 11 1 
AU 1 1 
19 2 1 
A9 3 1 
A9 4 1 
19 5 1 
19 6 1 
lY 7 1 
19 8 1 
19 9 A 
19 10 1 
19 11 A 
19 12 1 
21, 1 1 
ZU i! 1 
20 3 1 
20 4 1 
20 5 1 
20 6 1 
20 7 1 
20 e 1 
20 9 1 
20 10 1 
20 11 A 
20 12 1 
20 13 1 
21 1 1 
21 2 1 
21 3 1 
21 4 1 
21 5 1 
21 6 1 
21 7 1 
21 6 1 
21 9 1 
21 10 A 
21 11 1 
21 A2 1 
L1 13 1 

1 1 1  
1 2 1  
1 3 1  
1 4 1  
1 5 1  
2 1 1  
2 2 1  
2 3 1  
2 1 1  
2 5 1  
3 1 1  
3 2 1  

10 b 1 

615.u* 



3 3 1  
3 * 1  
3 5 1  
3 6 1  
4 1 1  
4 2 1  
r 3 1  
4 4 1  
4 5 1  
4 6 1  
* 7 1  
5 1 1  
5 2 1  
5 3 1  
511 
5 5 1  
5 6 1  
5 7 1  
5e1 
a l l  
6 2 1  
b 3 1  
6 4 1  
a 5 1  
a 6 1  
6 7 1  
6h1 
6 9 1  

1 1 
7 2 1  
7 3 . 1  
7 4 1  
7 5 1  
7 6 1  
7 7 1  
7 8 1  

9 1  

0 1 1  
a 2 1  
e 3 1  
a 4 1  
r ) 5 1  
8 6 1  
8 7 1  

6 9 1  
8 10 1 
8 11 1 
Y l l  
9 2 1  
9 3 1  
9 4 1  
9 5 1  
9 6 1  
9 7 1  
9 9 1  
9 9 1  
9 LO 1 
Y 11 1 

; 10 1 

& a i  



9 12 i 
10 1 I 
10 2 1 
10 3 1 
l u  4 I 
l b  5 I 

10 7 1 
10 6 1 
10 3 1 
10 lU 1 
10 11 A 
10 12 1 
10 13 1 
11 1 1 
11 2 1 
11 3 1 
11 4 1 
11 5 1 
11 0 1 
1 1  7 A 
11 d 1 
11 Y 1 
11 10 1 
:1 11 1 
11 1r 1 
11 13 1 

6 1 1  
6 2 ;  
6 3 1  
e 4 1  
e 5 1  
7 1 1  
7 2 1  
7 3 1  
7 4 1  
7 5 1  
8 1 1  
9 2 1  
6 3 1  
0 4 1  
8 5 1  
8 6 1  
9 1 1  
9 2 1  
9 3 1  
9 4 A  
9 5 1  
9 6 1  
9 7 1  
10 1 A 
1u 2 1 
10 3 1 
1u 4 1 
A0 5 1 
10 b 1 
10 7 1 
10 6 1 
11 1 1 
11 2 1 

1lJ b 1 

lye.++ 
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11 3 1 
11 4 1 
11 5 I 
11 6 1 
11 7 1 
I 1  8 1 
11 Y 1 
12 1 1 
1L 2 1 
12 3 1 
12 4 1 
12 5 1 
12 6 1 
12 7 1 
12 (r 1 
12 Y 1 
12 1c 1 
13 1 1 
13 2 1 
13 3 1 
13 4 1 
13 S A 
13 6 A 
13 7 1 
13 8 1 
13 Y 1 
13 10 1 
13 11 1 
14 ’ 1 

14 3 1 
14 4 1 
1* 5 1 
14 6 1 
14 7 1 
l* 6 A 
14 9 1 
14 10 1 
1* 11 1 
I* 12 1 
1s 1 1 
15 2 1 
15 3 1 
15 4 1 
15 5 1 
15 6 1 
1s 7 1 
15 8 1 
is Y 1 
IS LO 1 
15 11 1 
1s 12 1 
15 13 1 
16 1 1 
16 2 1 
16 3 1 
16 4 A 
16 5 1 
16 6 1 
16 7 1 
16 c) 1 

14 i 1 
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